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ABSTRACT. This article examines the extent to which agglomeration economies in one
location affect employment growth and establishment births, using data from the Dutch
province of South-Holland. The data are of particular interest because they represent a
census, rather than a sample, of all establishments and the location of establishments
can be pinpointed to within 416 (postal) zip code areas averaging less than 6 km2 in size.
Results suggest that agglomeration economies positively affect employment growth and
the location of new establishments, but with the possible exception of manufacturing,
this effect dies out quickly with distance. Thus, the main finding is that for many indus-
tries, agglomerative forces may well operate at a geographic scale that is smaller than a
city.
1. INTRODUCTION
Endogenous growth theory emphasizes the role of agglomeration econo-
mies as a crucial factor leading to external economies of scale in production
(Romer, 1986; Lucas, 1988). An important, although unresolved, aspect of this
theory is the extent to which economic effects of agglomeration economies decay
over distance. For example, while the growth literature assumes that agglom-
eration economies operate at the aggregate or national level, urban economists
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generally regard effects of these externalities as more localized. As discussed
more fully by Rosenthal and Strange (2003a), empirical findings on this is-
sue are mixed as well. Using data from Japanese prefectures, Dekle and Eaton
(1999) find that in manufacturing, effects of agglomeration economies in a single
location spread nationwide. Ciccone and Hall (1996) find that increased popu-
lation density enhances labor productivity, but by using U.S. states as their ge-
ographic unit of analysis, implicitly assume that this effect spreads beyond the
boundaries of cities. Rosenthal and Strange (2003b), on the other hand, using
data from U.S. zip codes, find that agglomeration economies have much more
localized effects. This finding of localized effects of agglomeration economies
comports with related studies of employment (e.g., Henderson, 2003), as well
as with results from studies of geographic spillovers of knowledge that occur
through innovations and patents (Jaffe, 1989; Jaffe, Trajtenberg, and Hender-
son, 1993; Audretsch and Feldman, 1996; Anselin, Varga, and Acs, 1997). In any
case, the geographic effects of agglomeration economies on economic growth has
broad implications ranging from the development of endogenous growth models
to practical conclusions that might be drawn by policy makers regarding urban
planning.
This article measures the extent to which agglomeration economies in one
location contribute to growth at other locations by examining detailed data
from South-Holland (Zuid-Holland), the most densely populated province of
the Netherlands (see Figures 1 and 2). South-Holland is approximately 2,350
km2 in size, covers a large part of the country’s core economic area (the “Rand-
stad”), has a high population density (about 1,190 persons/km2), and can be
viewed as a single urbanized area. Available data represent a census, not a
sample, of all establishments located there, and are used to analyze both over-
all employment growth and establishment births. The data are not subject
to disclosure restrictions that have hampered other studies (i.e., Henderson,
Kuncoro, and Turner, 1995), and location of establishments can be pinpointed
within 416 contiguous (postal) zip code areas averaging 5.65 km2 in size. Thus,
the extent of geographic spillovers of agglomeration economies can be more
readily identified here than in prior studies. In fact, the average size of the zip
code areas studied by Rosenthal and Strange (2003b) is more than 100 times
the average size of the spatial units considered here. Results suggest that with
the possible exception of manufacturing, the spatial effects of agglomeration
economies fade quickly with distance and that the geographic scope of these
externalities is much smaller than a city.
2. CONCEPTUAL FRAMEWORK
The conceptual framework used to investigate effects of agglomeration
economies on economic activity is summarized in Equation (1),
Yjk = f (Ajk, Ajo, Zk) +  jk,(1)
C© Blackwell Publishing, Inc. 2006.
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FIGURE 1: Randstad, Intermediate Zone and National Periphery Spatial
Regimes in The Netherlands.
whereYjk denotes a measure of growth of economic activity over the period
1988–1997 in industry j, zip code area k; Ajk denotes a vector of variables re-
flecting agglomeration economies in industry j, zip code area k measured in
1988; Ajo denotes a vector of variables reflecting agglomeration economies at
other locations in 1988; and Zk denotes a vector of controls. In the analysis
presented in Section 4, Yjk is measured in two ways: as employment growth,
or as new establishment births. The purpose of estimating Equation (1) is to
determine the extent to which agglomeration economies within a zip code and
outside a zip code affect these two measures of economic activity.
When employment growth is used, methods applied follow Glaeser et al.
(1992), in that the largest zip code-industries are analyzed. The alternative ap-
proach of looking at the growth of industries one-at-a-time (Henderson et al.,
1995) is less restrictive in that it allows the effects of agglomerative forces to
differ by industry and does not limit consideration to only the largest industries
in a zip code. This approach was not pursued using detailed industries, however,
C© Blackwell Publishing, Inc. 2006.
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FIGURE 2: The South-Holland Research Area (416 Zip Codes).
because zip code-industry employment totals frequently are quite small, mak-
ing calculations of growth rates problematic. However, results of a similar anal-
ysis for three broad sectors (producer services, consumer services, and man-
ufacturing) are reported. These three sectors also are analyzed when Yjk is
measured as the number of births of new establishments. Studying new estab-
lishment births follows on the work of Rosenthal and Strange (2003a), and has
the advantage that entrepreneurs take location characteristics as given when
deciding on where to do business.
In Equation (1), the vector Ajk contains measures of widely studied possible
sources of external economies of scale pertaining to zip code j, industry k. These
C© Blackwell Publishing, Inc. 2006.
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measures are similar to those used by Glaeser et al. (1992) and can be derived
from a formal economic model (see de Lucio et al. (2002)). Concentration of an
industry in a zip code is measured using the location quotient shown in Equation
(2). The location quotient is the percentage of a zip code’s employment in an
industry in 1988 divided by the corresponding South-Holland percentage in
1988.
Concentration of industry k in location j =
employment in industry k in location j /total employment in location j
employment in industry k in the region/total employment in the region
.
(2)
This variable is expected to contribute positively to employment growth and to
births of new establishments if, for example, local inter-establishment move-
ments of knowledge and personnel are important.
Local competition is measured by the 1988 ratio of establishments per
worker in a zip code-industry to establishments per worker in that industry in
South-Holland, shown in Equation (3).
Competition faced by industry k in location j =
firms in industry k in location j /employees in industry k in location j
firms in industry k in the region/employees in industry k in the region
.
(3)
Larger values of this measure mean that establishments in a zip code-industry
are relatively small as compared to the size of establishments in that industry
in the province. While Glaeser et al. argue that smaller establishment size
implies greater local competitive pressure, this interpretation has been called
into question by Combes (2000), who contends that it might instead measure
internal diseconomies of scale, and by Rosenthal and Strange (2003a), who view
it as a broader measure of industrial organization. In any case, this variable is
included to test whether the presence of small establishments in an industry
contributes to faster employment growth and to fostering establishment births.
The lack of industrial diversity in a zip code is measured by the percentage
of employment in 1988 in the five largest industries, excluding the one under
observation as shown in Equation (4).
Lack of industrial diversity for industry k in location j =
employment in the five other biggest industries in location j
total employment in location j
.
(4)
Larger values of this percentage suggest lower levels of industrial diversity, and
this variable is included to reflect spillovers between industries in a region. If
these spillovers are important, there should be a negative relationship between
lack of diversity and both employment growth and new establishment births in
an industry.
In Equation (1), Ajo denotes distance-weighted versions of the three ag-
glomeration indicators just discussed. These were calculated according to
C© Blackwell Publishing, Inc. 2006.
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Equations (5)–(7) so as to allow for spillovers of agglomeration economies to
zip code j from all other zip codes. In these equations, distance (in kilometers)
between two locations i and j is denoted by dij. Thus, agglomeration in nearby
zip codes is weighted more heavily than agglomeration in zip codes that are
farther away.
Distance − Weighted Concentration of industry k in location j =
∑
i = j
1
dij
(
industry k’s employment in location i
)
/
∑
i = j
1
dij
(
total employment in location i
)
industry k’ s employment in the region/total employment in the region
(5)
Distance − Weighted Competition faced by industry k in location j =
∑
i = j
1
dij
(
firms in the industry k in location i
)
/
∑
i = j
1
dij
(
employees in industry k in location i
)
firms in industry k in the region/employees in industry k in the region
(6)
Distance − Weighted Lack of industrial diversity of industry k in location j =
∑
i = j
1
dij
(
employment in the six biggest industries in locationi
)
∑
i = j
1
dij
(
total employment in location i
)
.
(7)
Nine variables are included as controls (Zk): the 1988 industry wage rate,
total employment in the zip code-industry in 1988 and its distance-weighted
counterpart, total employment in the zip code outside the industry under con-
sideration in 1988 and its distance-weighted counterpart, a dummy variable
indicating whether the zip code was primarily industrial as opposed to residen-
tial in 1988, and variables indicating distance in kilometers to Amsterdam, the
Rotterdam harbor, and Utrecht. These variables were included to capture the
scale of activity in a zip code-industry, the overall scale of economic activity in
a zip code, and the spatial layout of economic activity in the province.
In estimating Equation (1), heterogeneity among locations and possible
endogeneity of explanatory variables are potential problems. Regarding het-
erogeneity, the small size of South-Holland provides a natural control for some,
but not all, important location-specific factors that affect the growth or at-
traction of economic activity. For example, the province is small enough that
workers can live in one zip code area and commute to work in almost any
other (as well as to areas in other provinces), using either public or private
transportation modes, and in fact they do. Thus, wage rates within a sector
would be uniform and there is little need to control for labor market charac-
teristics, such as job search efficiency, level of education, percentage of workers
with particular skills, or percentage of workers who are union members. Ad-
ditionally, differences between locations in energy prices, taxes, environmental
amenities (such as climate), environmental regulations, and cultural aspects
C© Blackwell Publishing, Inc. 2006.
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are quite small. However, unmeasured land use patterns, zoning regulations,
access to raw materials, and prior input choices of existing establishments do
vary between zip codes and may bias the resulting estimates if they remain
uncontrolled.
In the employment growth analysis, one approach to dealing with remain-
ing unmeasured heterogeneity is to study long-term growth so as to minimize
the importance of location-specific factors and so that all establishments are
effectively new. This approach, used in the Glaeser et al. (1992) study, how-
ever, is not available here because South-Holland data comparable to those
used here did not exist prior to 1988. Instead, dummy variables (fixed effects)
are included for each of the 69 municipalities and 31 industries represented
in the data set. In the establishment birth analysis, estimation of Equation (1)
in a negative binomial framework is used to account for unmeasured hetero-
geneity between locations. This estimator is a standard choice when analyzing
count data and generalizes the Poisson model by introducing (in this analysis)
a multiplicative random, zip code-specific, unobserved effect into the condi-
tional mean function for establishment births (Cameron and Trevedi (1998 pp.
96–102)). Thus, the negative binomial approach allows zip code areas to differ
in a manner not fully accounted for by the observed covariates, has a natural
interpretation as a random effects estimator, and offers a statistical control for
unobserved heterogeneity among zip code areas.
Regarding endogeneity, an unobserved characteristic of a zip code area
may affect the future pattern of economic activity, which feeds back through
establishment behavior to affect the level of agglomeration. This problem is
particularly troublesome when Yjk is measured as employment growth. One
option for dealing with endogeneity in this situation is to instrument for the
agglomeration variables. This approach was not pursued because it is unclear
how these instruments are appropriately constructed and alternative meth-
ods of constructing instruments may result in widely differing estimates. An
alternative and much simpler approach (see Dekle and Eaton, 1999) rests on
assuming that the municipality and industry fixed effects described above cap-
ture all unmeasured characteristics of a location that might make it a more or
less productive place to do business. On the other hand, endogeneity appears
to be a less serious problem when Yjk is measured as establishment births,
because profit-maximizing entrepreneurs take an area’s characteristics as ex-
ogenous when making location decisions. As discussed more fully by Rosenthal
and Strange (2003b), this aspect represents an advantage of analyzing agglom-
eration economies using establishment births.
3. DATA
Data for this study come from annual censuses of establishments in all
lines of business in South-Holland over the period 1988–1997. Establishments
are enumerated based on information furnished by the Chamber of Commerce,
insurance companies, and industrial sector associations, and a questionnaire is
C© Blackwell Publishing, Inc. 2006.
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sent to each. Annual response rates to the questionnaire averaged 96 percent.
Questionnaire results identify each establishment’s 6-digit zip code (a small
area containing about 100 different mailing addresses), and 5-digit activity
code. Thus, they permit identification of industries and locations of establish-
ments at a detailed level. The data are extensively checked for accuracy, with
special attention given to businesses reporting that they have no employees.
Many such businesses turn out to be “mailbox” enterprises that may be estab-
lished for purposes other than making or selling goods and services (i.e., tax
advantages for the owner, access to businesses—only retail outlets, or provide
a postal address for a firm doing business at another location). Or, they may
be bankrupt enterprises that had not yet been eliminated from the register.
Enterprises not actually doing business are excluded from the data set.
A disadvantage of the data is that they do not contain measures of out-
puts, inputs other than labor, or plant characteristics. Consequently, they are
not appropriate for estimating establishment-level production functions, as in
Black and Henderson (1999), Beardsell and Henderson (1999), and Henderson
(2003). These studies are important because the contribution of agglomeration
economies to productivity is estimated from plant-level production functions
in a fixed effects framework; nevertheless, construction of the panel sacrificed
considerable information. Black and Henderson, for example, ended up with
sample sizes averaging 8 percent of plants in an industry. Thus, better control
of establishment-specific effects was obtained by accepting a possible selectivity
problem. In any case, estimation of establishment-level production functions is
not a realistic option using the South-Holland zip code data. Employment is
the only establishment-specific variable available; hence, the data are not well
suited for panel analyses. Our approach of aggregating data for each industry
into geographic units may average out some of the establishment-specific ef-
fects. A portion of these effects will remain uncontrolled, particularly if there is
geographic clustering of high quality entrepreneurial talent, clustering of older
and/or newer establishments, or clustering of establishments using particular
specialized inputs.
Additionally, the level of detail available in the data is actually too high for
meaningful analysis. Many of the 6-digit zip code areas, for example, have only
residences and individual 5-digit industries are present in relatively few 6-digit
zip codes. Thus, they were aggregated up to the 4-digit zip code, 2-digit activity
code level. The empirical analysis described in the next section proceeded at
this level of industry and spatial detail. Further details regarding the data and
construction of variables are discussed in Appendix.
4. EMPIRICAL RESULTS
This section presents estimates of Equation (1) with (Yjk) measured both
as employment growth by zip code-industry and the number of establishment
births in a zip code-industry. The employment growth analysis is presented
first, followed by an examination of the establishment birth data.
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TABLE 1: Ranking of Industries by Frequency of Occurrence (with
Employment Levels) in the South-Holland Top Six Data Set
Number of times an Total sector
industry is among the six largest employment in South-
Industries industries in all zip code areas Holland in 1988
Building and construction 231 66,016
Retail trade 194 69,997
Business services 185 76,913
Health care 174 103,166
Education 165 43,893
Wholesale trade 140 66,063
Agriculture and fishery 89 31,393
Government and social insurance 82 51,945
Distribution by land 76 22,534
Metal products industry 35 8,026
Analysis of Employment Growth
The employment growth analysis looks at the six industries in each of
416 zip codes with largest employment in 1988 (see Glaeser et al. (1992)). The
dependent variable measures employment growth of a zip code-industry over
the period 1988–1997. Because zip code areas are small, some of the six largest
industries had little employment, making employment growth rate calculations
problematic. Therefore, those with less than 50 employees in the base year
were (arbitrarily) excluded from the analysis. This minimum employment cut-
off reduced the number of zip code-industries in the data set from 2,496 (416 ×
6) to 1,797. Additional estimates were obtained by taking different numbers of
industries in a zip code and by using different minimum employment cut-offs,
but without much change in the results described below.1
Table 1 lists the 10 industries that turned up most often in the 1,797 ob-
servation data set together with the number of employees in each. The most
well-represented sectors are building and construction, retail trade, business
services (predominantly financial institutions and services), health care, edu-
cation, and wholesale trade. Manufacturing industries are less frequently rep-
resented in the data than are non-manufacturing industries. Among the 10
industries listed in Table 1, health care was the largest employer in South-
Holland in 1988 with 103,166 employees and the metal products industry was
the smallest employer with 8,026 employees. Overall, employment in South-
Holland grew by 8.4 percent over the period 1988–1997. Employment in con-
sumer services, producer services, and manufacturing sectors grew by 15.9,
14.0, and −9.8 percent, respectively, over this period.
1We have checked the robustness of our results to changes in this arbitrary cut-off level,
exploring the impact of using cut-off levels of 75, 100, 125, 250 employees. All conclusions reported
using the 50 employees cut-off level remain unaffected.
C© Blackwell Publishing, Inc. 2006.
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Results from the employment growth analysis are presented in Table 2.
Covariates are listed in the first column, their means are listed in the second
column (with standard deviations in parentheses), and ordinary least squares
regression results of two different specifications are reported in the third and
fourth columns. Specification (i), shown in the third column, explains percent-
age growth in employment of a zip code-industry using just within-zip code
agglomeration economy measures, and specification (ii), shown in the fourth
column, uses these same measures and also includes distance-weighted agglom-
eration economy measures. Both regressions include 31 industry dummies and
69 municipality dummies to control for unobserved heterogeneity, although the
outcome for the agglomeration economy variables is about the same whether or
not the fixed effects are included. Thus, the small size and economic integration
of South-Holland may help to ameliorate possible unobserved heterogeneity.
In both regressions, the adjusted R2 equals 0.21. The comparatively low
value for the adjusted R2 may occur because of the small size of the South-
Holland zip codes. Many zip code-industries have fewer than 100 employees;
hence, relatively small absolute employment changes over the sample period
can produce relatively large changes in growth rates. Standard errors, obtained
using White’s correction for heteroskedasticity, are shown beneath coefficient
estimates. The Lagrange multiplier test for spatial error dependence (denoted
LM (SE)) suggests that spatial autocorrelation is not a problem.
Regression results presented in Table 2 are broadly consistent with those
of Glaeser et al. (1992) and go a step further to suggest that spatial effects
of agglomeration economies are small. As shown in both specifications (i) and
(ii), within-zip code industrial diversity and within-zip code competition fos-
ter employment growth, but within-zip code industrial concentration is not an
important determinant of employment growth. The industrial specialization
variable may have performed poorly because zip code-industries analyzed are
dominated by different types of services (see Table 1) whose growth prospects
are tied less to each other than to demands of the local population (but, see
the industry-specific establishment birth analyses below). Also, specification
(ii) shows that coefficients of the three distance-weighted agglomeration econ-
omy measures are not significant determinants of employment growth at the
5 percent level. In fact, the only distance-weighted control variable that shows
up significantly is the one with respect to industry employment outside the zip
code; the more the employment in the same industry outside the zip code, the
lower the rate of growth of the zip code-industry under consideration.
Together, these outcomes suggest that agglomeration economies affect local
employment growth, but that effects of agglomeration economies in one loca-
tion on employment growth in other locations die out quickly with distance.
In one respect, this outcome is surprising. The small size of South-Holland
zip codes leads to an expectation of spatial interconnectedness and Dutch zip
code data frequently are grouped or spatially smoothed prior to analysis. To
measure the extent to which growth of zip code-industries depends on the com-
position of economic activity in neighboring zip codes, we just “spatially smooth”
C© Blackwell Publishing, Inc. 2006.
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the agglomeration externality indicators on the right-hand side of the regres-
sion equation, but not the dependent variable. And, our results suggest that,
given the small size of South-Holland zip code areas, agglomeration economies
appear to operate on an even smaller geographic scale than implied by the es-
timates of Rosenthal and Strange (2003b) who looked at zip code areas in the
United States. In fact, estimates presented here suggest that agglomeration
economies may well operate on a spatial scale that is much smaller than a city.
Other results from control variables entered in the Table 2 regressions are that
employment growth is higher in work areas, higher in areas with higher initial
wages, and higher in zip codes that are farther from the Rotterdam harbor. Of
these three, the one with respect to initial wage rates is surprising, and sug-
gests that the municipality fixed effects have not been able to fully solve the
potential endogeneity problem we are confronted with. Finally, the industry’s
1988 employment in a zip code, total zip code employment, and proximity to
Amsterdam and Utrecht have no discernable effect on employment growth.
The results presented in Table 2 regarding the spatial effects of agglomer-
ation economies are robust to three types of changes in specification. First, to
check the extent to which employment growth in different industries responds
differently to agglomeration economies, an alternative data set was constructed
to measure the growth rate of employment in each zip code in consumer ser-
vices, producer services, and manufacturing.2 As previously noted, aggregating
the detailed industry data into broad categories is necessary because zip code-
industry employment totals are frequently small. Separate regressions were
run for each of these three industries using the 416 zip codes as units of obser-
vation (results available from the authors on request). Explanatory variables
used were identical to those shown in specification (ii) of Table 2.
In the producer services and manufacturing regressions, coefficients of the
distance-weighted agglomeration economy measures were not significant at
the 5 percent level. On the other hand, in the regression for consumer services,
the coefficient of distance-weighted lack of industrial diversity was positive
and significant at the 1 percent level and the coefficient of distance-weighted
concentration was negative and significant at the 5 percent level; distance-
weighted competition was found not to significantly affect growth rates. These
results suggest that firms in the consumer services industry tend to grow slower
if they are locally concentrated, but grow faster if the region itself is specialized
in just a few other industries. Also, the coefficient of own-zip code competition
was positive and significant at the 5 percent level in all three regressions,
2Consumer services consist of retail, wholesale trade, health care, governmental services, en-
vironmental services, unions, cultural, sports and recreational services, and personal services. Man-
ufacturing consists of food and beverages, tobacco, textiles, clothing, leather goods, paper, timber,
oil processing, chemicals, synthetic and rubber, glass and ceramics, primary metal, metal products,
machinery, computer manufacturing, audio and telecom equipment, cars, furniture, and recycling.
Producer services contain publishing and reproduction, telecom and postal services, banks, finan-
cial services, real estate intermediaries, computer services, research and development, and other
business services.
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and the coefficient of own-zip code industrial concentration was negative and
significant (at the 5 percent level) in the consumer services regression, but not
in the other two.
As a second robustness check, the same general pattern of results as shown
in Table 2 are obtained when including the same control variables, but us-
ing alternative measures of own-zip code and distance-weighted agglomera-
tion economies. For industrial concentration, alternative measures included the
fraction of a zip code’s employment in an industry (which is just the numerator
of Equation (2)) and employment in a zip code-industry per square kilometer.
Alternative measures of competition included the number of establishments
per employee in an industry (the numerator of Equation (3)) and the number
of establishments in a zip code-industry divided by total zip code employment.
Lack of industrial diversity was alternatively measured with a Gini coefficient
to reflect inequality in the distribution of employment across industries in a
zip code. Additional regressions using these alternative agglomeration econ-
omy measures instead of those used in Table 2 continue to show that within-
zip code competition and industrial diversity, but not within-zip code industrial
concentration, foster employment growth. When distance-weighted measures of
these variables are entered, however, their coefficients are not significant at the
5 percent level. These same conclusions about spatial effects of agglomeration
economies are drawn when entering, in addition to own-zip code agglomeration
variables, measures of agglomeration at the municipality level or with 10-km
bands.
As a third robustness check, the two specifications shown in Table 2 were
re-estimated using a spatial lag model (Anselin, 1988). The spatial weight ma-
trix was developed using the reciprocal of distance between zip code centroids.
In both regressions, coefficients of the spatially lagged dependent variable were
positive, but not significant at the 5 percent level. Also, coefficient estimates
again suggest that both own-zip code industrial diversity and competition pos-
itively affect employment growth, but that coefficients of distance-weighted
agglomeration economy measures are not significantly different from zero at
the 5 percent level.
Analysis of Establishment Location Choice
As discussed in Section 2, results of the analysis of employment growth
may be affected by possible endogeneity; unobserved characteristics of a zip
code area may affect the future pattern of economic activity, which feeds back
through establishment behavior to affect the level of agglomeration. In the
Table 2 regressions, this issue was dealt with by including municipality fixed
effects, but this may not have solved all endogeneity problems, as suggested
by the positive sign of the coefficient on the wage rate. An alternative ap-
proach would be to examine the pattern of new establishment births within
the province. For new establishments, which can in principle be anywhere, a
location’s characteristics can be treated as exogenous.
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TABLE 3: Establishment Births in South-Holland
Total Mean births Standard deviation Zip codes with
Sector births per zip code of births zero births
Consumer services 27,919 59.90 64.70 6
Producer services 18,578 44.68 44.65 11
Manufacturing 3,720 8.94 8.41 33
Total (all sectors) 57,249 137.61 62.54 2
Table 3 summarizes available information regarding establishment births
in South-Holland for consumer services, producer services, and manufacturing.
In total, over the period 1988–1997, 57,249 establishment births occurred in all
sectors, or 13.8 births per zip code per year. Only 2 out of the 416 zip codes had
no establishment births at all. More births occurred in the consumer services
sector than in other sectors. All but six zip codes had at least one establish-
ment birth in this sector. Province-wide, there were about two-thirds as many
establishment births in producer services as in consumer services. Compared
to producer and consumer services, relatively few births occurred in manufac-
turing and 33 zip codes had no establishment births in this sector.
Table 4 presents results from estimating negative binomial count models
to explain the number of new establishments “born” in consumer services, pro-
ducer services, and manufacturing. Poisson estimates were initially obtained,
but tests (see Greene, 2003, p. 743) indicated overdispersion. The negative bi-
nomial regressions treat zip codes as the unit of observation; thus, there are 416
observations in each. Including fixed effects for the 69 South-Holland munici-
palities turned out to be infeasible, but as discussed in Section 2, the negative
binomial model controls for heterogeneity among locations by introducing a
multiplicative random, zip code-specific, unobserved effect into the conditional
mean function for establishment births. The goodness of fit of the regressions
is indicated by the LR-index (which is a pseudo-R2), which suggests that the
explanatory variables are able to explain 5 to 7 percent of the variation in the
dependent variable. The relatively poor fit is due to the small size of the zip
codes in combination with the fact that location decisions are also influenced
by unobservable and idiosyncratic factors.
Coefficient estimates presented in Table 4 indicate both similarities and
differences between determinants of establishment births and determinants of
employment growth. Consider first the performance of the agglomeration vari-
ables and their distance-weighted counterparts that are the major focus of this
study. In Table 4, coefficients of lack of industrial diversity are negative and sig-
nificantly different from zero in all three equations. This outcome is consistent
with the employment growth regressions as well as with recent results of Holl
(2004) for Portugal. It suggests that industrial diversity fosters growth. On the
other hand, in Table 4, coefficients of competition are never significantly differ-
ent from zero at conventional levels of significance (as compared to the positive
C© Blackwell Publishing, Inc. 2006.
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and significant result presented in Table 2). Also, industrial concentration is
attractive to new establishments in producer services and manufacturing (as
compared to having no effect on employment growth in the Table 2 regressions).
Similar to the results shown in Table 2, coefficients of the distance-
weighted agglomeration variables generally are not significant at 5 per-
cent, suggesting that agglomeration effects decay rapidly with distance. The
chief exception here is that distance-weighted industrial concentration signifi-
cantly affects establishment births in manufacturing. This outcome is at least
broadly consistent with Dekle and Eaton (1999) who found that agglomeration
economies in Japan operate on a national scale in manufacturing, but on a more
localized scale in financial industries.
Regarding the outcomes for control variables: (1) the coefficient of the 1988
industry wage rate is negative and significant at the 1 percent level in the pro-
ducer services regression, but not significant in the regressions for the other
sectors, (2) the industry’s employment in a zip code is attractive to new es-
tablishments in consumer services, but not in the other two sectors, (3) total
employment outside the industry but within the zip code is attractive to new
establishments in producer services and manufacturing, (4) industrial areas
receive fewer new establishments in consumer and producer services, on an
average, than other zip codes, and (5) all new establishments appear to prefer
locations close to Utrecht, which reflects proximity to the province’s economic
hinterland; and manufacturing has a tendency to locate close to Rotterdam
harbor.
Similar conclusions to those presented in Table 4 can be drawn when us-
ing the number of employees in new establishments as the dependent vari-
able, rather than the number of establishments themselves. Indeed, the results
(available from the authors on request) explaining employment creation in pro-
ducer services, consumer services, and manufacturing show that coefficients of
the spatially lagged agglomeration economy variables generally are not signifi-
cantly different from zero at the 5 percent level. The most important difference
in the results lies in the role of local competition. Whereas the coefficients of the
own-zip code competition variables are negative and consistently insignificant
in the Table 4 regressions, they are negative and significant at the 5 percent
level or better in the regressions explaining employment creation. This outcome
is similar to the results reported in Table 2.
5. DISCUSSION AND CONCLUSIONS
This article presents empirical evidence on the role of agglomeration
economies on economic growth using data from the Netherlands. These data
support analysis of industry growth in very small postal zip code areas in 1 of
12 Dutch provinces, the heavily urbanized province of South-Holland. Because
municipalities in South-Holland cities are made up of many zip codes, these
data allow us to analyze the impact of agglomeration economies on a spatial
scale that is much smaller than a city. Therefore, to explain growth in industries
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in a specific zip code, we are able to distinguish between the economic charac-
teristics of the zip code under consideration as well as those in neighboring
zip codes. Economic growth is measured both by employment growth in a zip
code-industry and by the number of new establishments locating in that zip
code.
Two main conclusions emerge from the analysis. First, agglomeration
economies do contribute to growth. Industrial diversity is found to consistently
promote both employment growth and new establishment creation. The pres-
ence of many small establishments (interpreted as a measure of local competi-
tion) promotes employment growth in both old and new establishments. Local
industrial concentration, on the other hand, is a weak determinant of employ-
ment growth in both existing and new establishments, although it does appear
to positively influence the birth of new establishments irrespective of their
initial employment levels. These results are roughly consistent with those of
Glaeser et al. (1992). Second, we find that agglomeration economies are highly
localized: the own-zip code agglomeration indicators have a much stronger
effect on growth than indicators of agglomeration in nearby zip codes. This
conclusion holds in the face of several types of changes in how agglomeration
indicators are defined, including whether spatial effects are measured using
distance-weighted indicators, municipality indicators, or indicators based on
the aggregating of the information within bands of 10 km around the zip code
under consideration. In other words, agglomeration economies in a zip code ap-
pear to have little effect on employment growth elsewhere, despite the fact that
these zip codes average only about 6 km2 in size. An implication of this analysis
of growth both within and between cities is that agglomeration economies may
well operate on a geographic scale that is much smaller than a city. This pos-
sibility might usefully be the subject of additional empirical studies for other
countries, because the appropriate geographic scale at which to study the ef-
fects of agglomeration economies has heretofore received little attention.
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APPENDIX
Description of the Data
The data that are used in this article are derived from various sources. The
most important ones are the longitudinal data sets of the Firm Register South-
Holland (BZH) and the National Information System on Employment (LISA,
the nationwide firm register in which the BZH is embedded). Registration is at
the level of individual firms, including detailed information on location (6-digit
zip code) and activity (5-digit SBI93-code, completely consistent with NACE
and ISIC industrial classifications). The data concerning agricultural employ-
ment were derived from the Agricultural Statistics of the Dutch Central Bureau
of Statistics (CBS) on the municipality-level, and localized to 4-digit zip codes
on the basis of the Land Use Statistics (Bodemstatistiek CBS, function agri-
culture). Various other sources have been consulted to construct and verify the
remaining variables, like data from the Chamber of Commerce in 1990 and
CBS statistics on (aggregate) employment development. The national (and, in
case of South-Holland, regional) industry-specific wage rates were calculated
from CBS Regional Economic Data. Whereas, for the Netherlands, only the na-
tion’s average wage rate is available for each individual industry, information
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on industry-specific wage rates is available for each of the five NUTS3 regions
that together make up the province of South-Holland. Information on each zip
code’s economic function (whether it is predominantly a residential area or a
working area) was obtained from RPD (1998).
All variables measuring physical distances (such as the distances between
the zip codes necessary for the potential model and the spatial lag models, as
well as the distance to Rotterdam harbor, Utrecht, and Schiphol) were con-
structed using the Arc GIS geographical information system. A detailed de-
scription of the data and the verifications applied can be obtained from the
authors.
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